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0 information recording device, fecorci carrier and information reading device. 



sim8~ synchronous information pieces is disdosee', s&ctsd whether a position in the intermediates portion 

pu> ^a. 1 a v " VvjtTit^" 1 pOw3 >fl>>ch cc a„>~ located near the nvd of the intermediate porssorf is 

piied as confertoous and time - synchronous inter - reached, in response to the detection the provision 

iTsalkisi slsw to sn output of the recording device of the information patlerr; is irsserasptsd and the 

at arbitrary intervals, the According dovics com - information stream from tb» input buffer to the ssgnai 

psises search msas-is {25, 28} to? searching given processing tm&a$, is aiso interrupted, In response to 

' i i ^ t -t. ^ n ! > i 

searched trek portion is scanned by means of a is searched. The supply of information from the irspyt 

" < . t»c os cj; t . o ^ '^sv ( ,u u,-^ 

ss eoepisd to the srsput iZt) for receiving the supplied sensed. 

information siregsrr Prior to preyteSng the information Furthermore, a reading device for reading the 

pattern, a control unit \2B) realises & search of an information thus recorded ss disclosed. The reading 

^ intermediate purt-o-: in ;he -fact- {2} felsased lor ci-ivice nas ,*> oriip^ ijyffa! m) io; decoupiinp & 

^ recording:. 1>ts released intemvsdiats ponton is So- rsad siqnaf supplied by a read Head i'82} and "the 

<j3 oatcO bsiwoon if at < por' : of<s in vvhs^h the oros«o;e "itcrmatson suppiied ti^e ~ jsvochrcooosiv ai an 



of m information paitern which is aiready prossnt is 
to ho maintained. .An infesrroato psttorn rspfesent - 
£9 s«9 the ssippsied inferrnatioo stream is pr«>vidsd in 
^ the soor.;h««1 :rj;ormi:d:j!:i3 potior:. Th:5 *iviOt: :S 
provided with an input buffer (28) for decoupling lite 
O i!:;o;rn.:;i;on str%m r^vcJ 3t t^o mpist :'27> and tr.c 
wits signate .s«pptes by the write head (3). Tho 
%M :r;ou: bulfor is ooupkw; to tno Inpot <'2?} to; 
roceivinc: ths information siroam and srs output whioii 
is woplsd io ass irsput of th« write head (3). Whan 
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ing devscs for recording 8rru»~ synchronous srs~ 
ftBma&on pieces, psrfjeuiariy audio Information 

synchronous information streams to an input of the 
recording device at arbitrary intervals, sad ro~ 
cording device comprising search means for 
ssarehiiig given portions of a track on She record 
carder, scanning means *csr scanning the .searched 
track portion by is?»s of a writs head for provid- 
ing inforrriatioo pasterns in the trade, said write 
head: bslnc? coupies to the input: In order to provide 
an iniorrnatjoo pattern representing the supplied 
ifttrxmate stream in the scanned track portion, 

lion, p-:::r so providing the inforrna-iori paftasrJof an 
intermediate portion m the {rack released for re~ 
cording, said intermediate portion being tasted 

«!' ,v " - >fo >S <- ^ 3 >' s< .< 

be maintained, sard control means being further 
adapted So provide an information pattern repre- 
senting the supplied information stream in the 
searched intermediate portion. 

comprising a track in which information oattems 
are provided which represent time - synchronous 
information pieces, particc&fiy audio information 

The invention also relates to an information 
reading device which composes search means tor 
searching given portions of the track en the record 

patterns s« She searched track portions and for 
supplying an information stream corresponding to 
the scanned information patterns, an output far 
supplying .continuous and time -synchronous in- 
formation streams., ssid output being counted to an 
output si a signal processing circuit. 

Such a recording device, reading device and 
record carrier ere known from EP-A-C 275 872, 
This Application describes a magneto - optica: re - 
cording device s'or recording digitisied audio in -• 
iormstion on s reirssoribaoie record carrier in She 
term ©I- a magneto -optical disc. A labia of con~ 
tents is recorded on the record carrier, which fable 
sndicafes the stars and end addresses ct the track 
portions m which the information patterns for the 
<>i > ' ■> "\ \ <^ ■ " v \ J 

roussc, are provided, if the recording of a given 
piece of moeic is no ienger desired, the address; 
data tor she relevant p:«ce of music are removed 
from the Sable, of contents. The track portions of the 
relevant piece of music em fhen reioasod for rs~ 
cording further pieces of music. The recording 
device is adapted to visualize, it desired, she 
lengths of the .released track portions on a display 
unit. The user may use shis information tor seieei - 



ing the location where another piece of music car? 
he recorded. The user sorxtid saieci a released 
track portion which is sufficiently Jong for recording 
the piece of music. Since she length at the selected 
track portion wiii aiways be larger m practice than 
the required length, a small part of the released 
track portion will foe lest after recording. This srnaff 
part wiii often be too email for recording further 
pieces of music, resetting in a poor utilisation of the 
storage capsciiy ef the rscoro came;. Moreover, 
when s piece of music is being recorded. She 
isnglh oi the piece of rrmsic canno; aiways be 
•is:iirrnifi»ci its advance so fh«;, when selecting tits 
track portion released for recording, there is a reai 
risk that the selected intermediate portion appears 
to he not km§ enough. 

is is, inter aft'a, an object of the invention to 
provide s recording device sn which released srack 
portions are selected in a more convenient way 

This object is achieved by a recording ttevice 
as described in She Oper«ng paragraph, whien ss 
charasrlenzed in that the device comprises an input 
buffer which ts coopted to the input for receiving 
the information stream, and an output which is 
coupted to an input of the write head for supplying 
the information stream to ne recorded, the device 
being provided wtlh snesns for ceteciing, during 
scannirsg of she inmrmodieta portion, when a posi - 
hon in the intermediate portion iocafed prcss'imate to 
the end of the intermediate portion is reached, 
mesne ;cr Interrupting, in rssponse to the deters- 
Son. the provision -of tiss iisformation pstsem and for 
interrupting the information stream from the input 
buffer to the wnta head, asxi means for feaiising, in 

track portion reieased tor rscoridtng. for resuming 
the supply of information from She input buffer arrd 
for resuming she provision of the information pat -• 
tern, the storage capacity of the input buffer being 
sufficient to store the presented information stream 
when the next released portion is being searched, 
the device being further provided with means for 
stonna. foformafion indicating In which traos por- 



divkfoai Information pieces 
Dm to the use of thr 



ovided. 



tot be any fixed time miation oetween the in- 
ormetion stream received at the snpu? and the 
rtforrnaifon stream suppiigd to the processing cir ~ 
surt- TEtis provides the possibility of Semsxsrariiy 

:ortilnucsus reception ot a time - synchronous m ~ 
ormatkm piece can be rnairitained. This renders it 
jossibie, at the end of a released sm'ermediste 
take a jump to a subsequent releasee? 
ir-sermediate portion or to the stiii unwd porgon at 
the track. This means that, the released 
e portions can be much belter utilized- 
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Moreover, the seSeciion of tha released interrnedi - 
«*» portion 'upon recorrisng a nm piece of in- 
formation is considersoly simpler, because any 
released toisrmediate portion is pdncipaiiy suitable,. 

The information thus recorded can be read by 
nmms of a. reading d«vlos as described in the 
opening paragraph which is chafaderked in that 
she devise comprises an. output buffer havihg art 
input which is coopiod so an output of the read 
head, an output of the output buffer being coupled 
to ins output of the device, tne device being pro- 
yrdeti Aim means lor interrupting the trrtormaSon 
breams to tns output buffer on She basis of the 
control information recorded on the record carrier 
it, '■> vi'ui s ! - ^ «j track 
portion in which information patterns of a subse- 
quent portion of the mfwrnaijoo psece So be read 
are provides after m end of a trade portion with 
iorarmsBon patterns of the information piece has 
been reached. 

Due to the use of the output buffer there need 
not be s fixed time relation between the information 
stream from the sigrrai processing circuit to the 
output buffer and tils information stream from the 
output of the output buffer to the output of the 
device. This provides the possibility of making 
track jumps wittsout this being at the expense of 
the continuous and time - synchronous supply of 

device. 

in to correction if is to bo noted that the 

reading devices m known 'per se from'sP-A"*} 
429 139. it; She recording and reading device de- 
scribed in Shis Appiicanoo the decoupling has for 
its object to enabie jntcrrrsation to foe recorded s? a 



i program t 



is suppired in order that the s* 
focusing setvosystem can h 
optimum adjustment. The mfc 



5 of the tracking a 



intermediate portions in 



j the i 
over a number of differ 
tfas recording device. 

However, the invention is; ominentty susfabie for 

coupling operation possible can Sinn bo used for a 
dual purpose so that the device is used efficiently. 
Further embodiments sod tftslr advantages will 

Figs, f \o 15 in which 



f show 



■if of a 



according to she invention,. 
F;g. 2 shows an embodiment o 
device according to the invention. 
Figs. 3, 4 and 5 mm example; 



soorrj c 



fn}. B shows: a few chart of 
eontroiiing the recording operation, 
Figs. 7 and S illustrate the vacation oi fhu filling 
kaver of the input buffer as « function of lime, 
Pig. 9 shows an embodiment of the reading 
device according to the snversiiors. 
Fig. 10 snows a flow chart of a program for 
cyn-roii:r«5 ihe reading ops^-ion. 
Fig. i 1 shows an embodiment, of a combined 
recording and reading system according to the 
invention.. 

Figs. 12 and 14 show ttow charts of control 
programs performed by control units in record ~ 
ing and reading systems according to the to - 
vomica. 

Fig. 13 is & pian view of a record carrier to 
illLisfrate the invention and 
fios:. too arxs ;!>» sho* sdapta^orrs c-f tne sys- 
tem shown in Ftg. 12. 
Fig, 1 shows diagfaoimsfic&iiy an embodiment 
of a record earner i of a resnscrtbisbts tvee, for 
s»-arrrpie. an optical, n^agnsio-opiicai c- rrtuQurtx. 

■< " l 1 w - , -o v < 

oihet roccrrd car nor shapes soci- as. for ex«!npie 
tape - shaped record carriers. However, fhe inven - 
flors will be doscofoed in greater' derail witis refer - 
■ence.to disc -shaped rocord carriers, "'he record 
carrier i comprises a spiral track 2 in which in ~ 
formatiori patterns are or can tea recorded. The 

' J 3k' T " . ^ a i , i 

■derstood to moan ioformaiioo which becomes 
avaiiabfe synchronously with time and is to be 

synchronous information may be audio information 
or video information. Tits track 2 of the re-cord 
carrier shown accommodates tee informstSon oat ~ 
terns for three information pieces, m. a first in- 

3 and 4. a second information piece between 
points 4 and 8 sn<S a third information piece bo - 
tweet-, points 5 and 8. The track % Wtw com •• 
prises a track portion released for recording, which 
portion is toeated between prsnt 8 and the end 
point 7 of the track. The term track portion is 
hereinafter understood to moan an uninterrupted 
portion of the track which composes only informa - 
Son patterns of one and the same information piece 
or which ts released in its entirety. 

The record carrier 1 also comprises contents 
information indicating the star? and end addresses 
of the track portions in which the Information 
pieces are recorded. This contents information may 
be incorporated, for example in a tafoie of contents 
which is recorded on a portion of the' track rn~ 
tendrxi for this purpose. Such a portion may &e 
bested, for exampis at the beginning of tire track 
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2, between the points 8 and 3. ft the start and end 
addresses am infested by an absolute time code, 
as is common practice with Compact Disc signals. 
Rg. s shows an example of a suitable table of 
contests. The table of contents comprises the start 

OdiiOSSOS BA ;:;X! the and addresses cA of the 

track portions in which informatjan is recorded and 
which are not released fer recording new informs - 
fiort. Column TisiO states with which information 
piece the mformsfion in lbs relevant trade portions 
is associated. Column p denotes she rsurooer of 
tracts portions used tor meording the relevant in- 
formation piece . Column g states the sequential 
number of the track portion within the series of 
successive track Dorifons in which the relevant 
information pioce is reaer«ed. Column BA earn ~ 
pns:es -no star! acdresses, expressed in absolute 
time codes, or the recorded information pieces, 
while column £A indicates the end addresses of 
the relevant srach portion. R the recording of one or 
the information pieces, for example, ?be second 
information piece m fbe table of Fig. 3 is no longer 
necessary, ths address information of the track 
p«tons !r; which the relevant Information piece is 
recorded can oe removed from ths recorded table 
as is shown m F:g. 4. The track portion originally 
occupied by the sscorsJ Jofcmmtion ^ piece false 

lor recording a new information pises. 

in the recording method according to the in- 
vention the information of an information piece is 

lions This & particularly advantageous if no track 
portion available for recording is available en the 
record carrier, which portion is long enough fo 
record She complete information pises, in that case 
th© metnod according to the invention provides the 
possibility of spreading the information over two or 



>v ; ~ soia 



rack p 



lions. 



Moreover, the manner, of recording Is very 
convenient, in fact, the disc player determines 
whsch released track portions are used for record - 
log Thus, the user need no longer select a re~ 

An embodiment of the invention with which thss 
ess! be realised Is shows in Fig. 2. The recording 

veniionai tyos. To obtain g scanning of the tracks 
of the record earner t, the record carrier s is 
moved along the ^sad/writs head 24 by moans of a 
drive motor 32 which rotates the record carrier 
around a shaft 23. The radial position of the scan - 
nin§ is then conventionally controlled in such s way 
that iho point of scanning Is substantially held on 
the track of the record carrier. Tea address of the 
scanned track portion ;$ determined by a control 
unit 26 in a conventional manner, for example, on 
the basis of read signals supplied by the read/write 



bead 24, For searching desired ttaok portions, the 
device is provided with a displacement mechanism 
25 for radially displacing the point of scanning 
under the control of the control unit 26. The re- 
cording device has an input 2? for receiving time ~ 
synchronous Information pieces which are inter- 
miltenify appsiers to the input 27. The time -syn - 
chronous information received at the input 2? Is 
arranged in accordance with a suitable format by 
moani. c-i a pi.jnai pressing c:rcu:t ?o. in- 
formation thus arranged is converted by a control 
circuit 32 snfo a suitable write &g«ai lor the 
read/write head 24.. which In responses to tne write 
signal provides an information pattern in the track 
of the record carrier, which patten represents the 
Information supplied. An input' buffer 23 Is arranged 
between She input 2? and the control ■circuit 32. 
The Input buffer 28 is of a conventional type in 
which supplied information can be temporarily 
stored befoie this information is supplied again and 
in which information can be stored at a rets which 
is independent of the rate at which the stores! 
information is seppited. Such an input buffer may 
oe a FIFO buffer in which the Storage and supply 
of information is coniroiied by means of two ciocfc 
signais cis and do which are independent o? each 
other, in the embodiment shows the recording de- 
vice comprises a clock signal generator 31 for 
generating the. dock Signals cii and cio for coo- 

Information in/by She input bolter 28. 

in the- embodiment -of Fig. 2 ttse information is 
first applied to the sigrtai procsssing Circuit 28 and 
subsequenfiy to the inout buffer 29. However, ttie 
input buffer 28 and signal processing circuit 28 
may Be arranged in tne reverse order. The control 
unit 26 may be of a programmable tyoe which is 
loaded with a suitable cont rol program tor control - 

suitable control program.. A control p«ogmm is 
called, for example in response to s recording 
assignment which is applied by the user to the 

gram comprises a step 81 in which s track portion 

the table of contents. If the contents of the table of 
contents correspond to the contents of she Table 
shown in Rg. 4, the fracH portion which is located 
between addresses. SS'3S".ifj and 45\0*T.:0 and 
ttie track portion beyond address S8M2".40 wis fee 
suitable for the recording operation. Prior fo ths 
recording operation tt shook* be determined in 
which one of the available track portions the re - 
cording operation wsii start, tt will bo evident that 
various selection procedures are possloie for this 
purpose, with which procedures a selection Is 
mad© from tne available released trsacs portions in 
dependence or not in dsosndence upon she length 



5 
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embedment described befSinbsfom the first m~ 
teased track portiori is setecfed each time. To 

Pt< %< " * V "O * ~m ^ i " 5.0 

so very smaii track portions, st is. however, prater - 
abis to disregard track portas which are smaller 
than 3 givers length: for exaropie a length cor- 
responding to 30 seconds of fbe information piece. 

fn stop S2 the Stars of the sack position is 
cesrched ay means, of the &ddiess 2?' .39". 16 
which indicates toe start of the seiec&sd leasees 
track portion. Subserviently, ttse recording opera- 
tion is started while perfomsihg step S3. Step S3 is 
followed by step S4 in which it is checked whether 

pises to ho ismrded must bs terminated, if not. 
step So is subsequently performed in which it is 
chocked whether the end of the track portion re- 
leased tor fsconcsng and irtdicstsd by address 
45' .OS". 03 is reached, if negative, she program is 
continued with step S4. if positive, step SS is 
performed. When sisp 86 is being performed, the 

the supply of ths information pressor irs the input 
buffer S3 58 interf upfed and that the readA-wite head 
24 is brought, m the control circuit 3?, to a slate 
irs whiCh^nc Information patterns are provided, it is 

tern at the end ot the recorded information., which 
pattern indicates this end. This has the advantage 
that ths tast portion ot the information piece pro - 
video in she relevant tracs portion can be simply 
and sccuratety determined during the reading op - 

The quantity of information in the input puffer 
29 wtit increase due to the Interruption of the sup- 

the supply of information to be recorded is contin - 

Fig, 7 snows the fiiisng level VG {hare defined ass 
the retro between the quantity of information stored 
;rs the btitfer, divided by the total storage capacity) 
of the input buffer 29 as a function of sime t The 
instant tl indicates the instant whan the supply of 
information by the input buffer is interrupted dunns 
the execution of step SB, Afier the execution of 
sisp S8, step S7 its perform«sd in which the start of 
a subsequent track portion released for recording is 
searched, in this example this is the track porfeon 
having the artdross W.i?' : .-t4 Ac soon { -.s ;h; s 
Stack portion has been found, step S3 is performed 
again, m edict's s;ep the recording operation i$ 
resumed, ft is preferred to Incorporate s distin- 
guishable control pahero at the stsrt ot the rs- 
corded information, wnich pattern irsdicates this 
start When the information is being road, ths start 



dic.ating the start and ths end of the information 
recorded in she track portion considsrsbiy facili- 
tates ths ccmbinst&R of tho informafjon from the 
dfi-efif:: -rscU portions during \he ;6<«Sinrj opes a - 
Son. 

to Rg. 7 the instant of resuming the recording 
operation is denoted by t2. At this instant the 
supply of Information from th& snpui buffer is re- 
sumed artd tha tilling tevel VS of the input buffet- 
will not increase any furtner. 

As soon as i[ :s Aioer-airsed dtjring the sxsco" 
tlon oi sta;5 S-t iha- -hz- rscorCing oporahc.f; c;jn t;.e 
ended, step Ss is performed. Whm this step is 
performed: she storage of information in the input 
buffer 28 is dtsoontinued. The supply of infos-mation 
by the input buffer may continue ami the input 
buffer is completely empty. Furthermore, the 
readAwfte head 24 is controiied in a state in w-hich 
information patterns ar© no longer provided, in Fig, 
7 the Instant when the storage of information in ihe 
ioorii buffer is Oiscoofinuad ;s indicated by the 
instant 13. The Instant whan the supply of informs ~ 
800 by -the input: buffer is csscontirtusd is denoted 
by t4, Irs step S9 ths fable of contents is; adapted to 
the address mtoirnatkso inchoating fhe start and end 
addresses of the track portions in which the in- 
forrfiation patterns of the inforn^ation pieos to be 
recorded are provided. Fig. 5 shows tr?§ tabte of 

Owft til -s^ Wl! C ' n-* in ha 1 v ; 

of cohlems can be resiised in numerous other 

ways than is shown 10 fig. 5. if is further to be 
noted that the Unks between the different track 
portions rosy also be indicated In a manner other 
ffsaii with a table of contents. For example, if a 
sub -cods ss added to the recorded information 
during recording of the information piece it is pos- 
sible so incorporate said iink between the track 
portions in ths sob -cods of ths information re- 
corded in fhe track portion. 

Once again it is to be noted that it Is preferred 
to release only track portions whicn ®>:ceed a given 
minimum length, for example a length whioh is 

formation piece most be spread over a very large 
number of traoh portions and recorded, resulting in 
the information about the imks between fhe track 
portions ami becoming very extensive, fvtorsover, 
due to the restriction that the track portions used 
for recording should have a minimum length it is 
achieved that after making a sump to s subsequent 
track portion there is sufficient time to empty the 
:naut buffer -to a sufficient emrtt before a new 
jump must pe mads to a subsequent reieased track: 
portion. 
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if is alternatively possible to impose a maxi- 
mum, for example, S on the number of track por - 
kens used for record; rig an information piece. 

The mrormariors about the asdre&ses of the 
track portions used tor recording toe information 
places Is preferably recorded en the record carrier 
Itself. Howevor, if She recording device is provided 
with a rson^exchangesbte record carrier, this in- 
formation may aiternahveiy dc recorded in a mn - 
voiatsfe memory of the recording device Itself. 

So she ©xampie described hereinbefore she rate 
at which the information is supplied by the input 
baiter is equal so foe rste at which she fnfcfrnafidR 
is loaded info the buffer. This means shal the Siting 
tovol of the input buffer will increase at each jump 
50 a sohsee-iisn- trad? portion reieased for record ~ 
Ing. All this means thai the number of jumps to a 
suassQUSDt released track portion is fsmitsd. This 
drawback cars be oovsated oy rendering the fate of 
supply and ins rseordsria. rate de&endent on the 
' \. ^ 1 ^ u t c \ ' s :Sr i « 
possible So temporarily increase the supply and 
recordinc, rates at a high fitiing feel until s given 

buffer tram getting empty,' tne'suppfy and' record - 
log ratss cm be chosen to be tower than She 
storage rate at a filling level beiow a given value, 

F:g. 8 shows the variation of the filling (evei VG 
as a function of tiros tor She case where the supply 
rate is eonfroiied in aecorance with the principle 
described hereinbefore. The instant of staffing the 
recording operation is denoted by t5. At this instant 
She loaning of informattori into the input buffer 23 is 
initiated S&xeover, the- suopiy of information is 
started at a sower rats than jh© ioad rate of the 



intormatio 



5 that the fj 



svei i: 



creases. At the instant !6 the filling level VG ex- 
ceeds a threshold D. in response to this level 
exceed*^ she thr«s;t;oid the supply fate is ren- 
dered equal to the load rate sirs that the filling ievet 
of the Input buffer remains constant. At the instant 
17 the end ot a track portion used for recording is 
reached and a prtp is^made to the start ot a 

supply of ioformafeon from the. input buffer being 
!ftfc"us:em The liif*og level \Q now tueteasi:. 
At rhe ^nste^tS to recordioo operation in the 

fifiing- fcsvei of the input duffer is above the thresh - 
old 0, ins supply sate is increased to a value which 
Is larger than the bad rats in order that a decrease 
csl she filling ievsi VG Is then obtained At instant ® 
■he thr>sshold value 0 is reached and the suopiy 
rate is reoderofi equal so tho load rate agam. The 
tliiliig fevel VQ now remains constant. At iostant i!0 

ssnaed. The ttlllng isvel wi$$ now decrease unhl the 
butler Is eisfirely empty at ins Instant tlO and the 



supply and recording ©aerations are nsrminaied 

Fig. S shows an smfcodimen; of a reading 
dovice for reading the infotTnation pieces on record 
carrier 1 . The reading device comprises a motor 80 
ior rr:-iiitir-.3 th:3 ; score! earner 1 arc-jnd a shaft 3 i. 
A read head 82 of a oonvansionai typo for scanning 
the irsck 2 on the mc.Ofd o-arrl-jr ' m a-rangoo 
opposite the rotaiir<9 tecord carrier 1. For searching 
•desired track pontons, the point of scanning can be 
radially displaced across the record carrier lay 
means a displacing mecttanssm 04 under the con - 
tro! of a control unit 93. Duong scanning of the 
track the read head suppSes a read signal which 
represents the scanned information pattern in the 
track 2. The read sign&t is applied to a signal 
processing circuit 95 which regains a data clock 
signal and the recorded information from the read 
signal. The regained information Is applied to an 
input ot an output butter 98. The regained data 
dock signal is also applies to s ciook Input ot the 
output buffer 96 Jo comrof the loading o; the osjtpot 
buffs f 98 with the supplied information at a rate 
which is fixed by the frequency of the data clock 
signal. The output buffer §6 is of a type in which 
information can be loaded at a rate which is in- 
dependent ef She rats at which the iniofmsfion is 
supplied by the output buffer 86. Sines the re- 
corded information pieces retate to time -syn- 
chronous information, the rate at which the in- 
formation is supplied by the output buffer should 
be very constant. This is realised by eontfoiiing the 
suppiy of information ynih a clock signal of a very 
constant frequency which is supplied oy a clock 
signal generator 87, The information supplied by 
the output buffer 38 is applied to an output SS of 
me reading device m an output stapo 97a, The 
output buffer 96 is of a conventional type which 
supplies a signal which is indicative of the filling 
level of the output buffer 98. This Signal is applied 
to a motor drive circuit 98 which controls trie 
numbei oi revolutions of the motor trt such & way 
that the filing level of she output suffer Is controlled 
to a given reference value. The reading operation is 
controllad oy the control unit 83 which is provided 
with a suitable control jrogmrn for this jxapase. A 

program is shown in Rg. 10, This program starts 
with step S1C-. Diiri-ig tfii? e>;ecot!cn o: iiiss stec the 
taole of contents is read and cubssQuentiy a waif ~ 
inp time is ossserved ler a reed command for a 
given information piece which can be seteeisd by 
she user vis sn operating panel After the road 
command has beers given, the start of toe first 

formation piece is searched during the execution of 
ssep Si t on she basis of the information read horn 
the tsole of contents. As soon as the start oi the 
portion of the infdrmstiQn piece recorded In the 
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searched tack portion is detected, «t» information 
reading: operation and »s operation of storing mis 
mfcrrnation in fhe output buffer 98 are staffed dur- 
ing the execution of Si 1 . Furthermore, the supply 
of formation from the output buffer 96 to the 
output 88 is initiated. Subsequently it is cocked in 
step 812 whether toe and of She recorded in- 
formation pises has been reached. This may be 
effected, for exempts, on the basis of the informa- 
tion incorporated in the table of contents. However, 
is ss siiernatively oosslbfe that a sub -code in- 
dicating the end is added to fhs recorded in- 
kmnsSson,. in that case tne end can bs detected Of! 
the basis of she sub -coos which has been read. » 
during she exscufeon the sod of the information is 
detected, step SI 3 is performed in which the 

end of the iofofmaSeo piece has not yet bast? 
detected, step SI2 is followed by step Si 4. When 
perlonruag this step, it: is cheeked whether the end 
of a track portion, not being toe end ot the in - 
formation piece, has been issched. This check can 
be performed m the basis of the fntonnation in the 
table of contests. However, it contra! patterns in- 
dicating the and ere iiscorporatec! at the end of the 
recorded information, the check is pretorabfy per - 
formed ot! the basis of tnese control patterns, if it 
Is ascartasned during the execution of stop S14 that 
the end of trie track portion has not beers reached, 
step Si 4 is followed by stop Si 2. However, if it has 
been ascertained mat toe end of this track portion 
has been reached, stop SIS is performed. Wises; 
performing stop Stu toe reading of information and 
the storage of information m the output buffer 96 
are interrsipteo. white the supply of information 
from the output buffer 3S is roainfa'ned- Subse- 
quently step $58 |s performed m which the stars of 

piece have been recorded. This searching opera- 
tion is carried out on the .basis o? the start ad - 
dresses ot the track portions. As soon as the do - 
sired tract? portion nas been searched, the start of 
the recorded information is detected, preferably on 
she basis of control patterns whicrt are provided at 
the start of the recorded information. As soon as 
the start ot the recorded information nas been 
found, the reading arid loading operations of the 
output butter 98 are resumed. Subsequently step 

•• 1 - 1 " " - v , ' n ; ^ 
information reading arid loading operations toe fifl- 
iog bvet of the output Potter will decrease. After 



the ? 
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xsffer h 



o been 



the nomper i 

tions of toe motor SO wll increase as a re 
decreased filing level. Consequently. th« 



should be chosen in such a way that sufficient 

V t.^!, i \ J ^ k \ -,, - ^ -x to ^ 

antes an uninterrupted supply of information to the 

quent track sxsrtion is iess fhan i secortd in con ~ 
ventfonai reading devices. This time determines the 
required storage capacity ot the output buffer and 
■be oesired extent of the fiiiing tevet. Due to the 
iestrtcfiors that the tracsc portions used for recording 
should have a minimum fengsh, it is aiso achieved 
that there is sufficient hme avaiisble tor fitting tbe 
output buffer 86 to its filling level after a lump has 
been made to a subsequent track portion. 

Fig, ti shows a further embodiment of a 
combined recording and reading system according 
to the invention. The device comprises a motor 101 
for rotating a disc -shaped optical record carrier 

0- K • . - v t<f . .h t r 2 3 *> t< 
scribabie type and has a sp-irai track, A read/write 
head 103 with wbioh a track on the record carrier 
102 is scanned by a radiation beam for reading 
and recording information is arranged opposite the 
rotaiir ; g record earner 102. The system is provided 

snown) wIhctv ensures that the oamre of a scanning 
spot produced by the radiation beam on the record 
carrier substanttairy coincides with she centre of the 
track. Furthermore toe device is provided wsfh a 
focus control (likewise not shown) tor keeotoQ the 
scanning beam focused on the record earner, a 
scanning rats cofttroi system of a conventional tyoe 
(not shown) for control Sing the rate at which the 
record carrier is>2 is moved along ttse read/write 
head 103. The reaoTwrtte head 103 can bs dis- 
placed radiaiiy with respect to the record carrier 
302 by means of a radial displacing mechanism 
104 

The recording and reading system further 
comprises a circuit i0S for asgitisSnS a time -syn- 
chronous audio or video signal Vs. Such -a circuit 
may comprise, for exampte s clock controlled .'VD 
converter, fn addstlon fc toe A/D converfer, the 
circuit 105 for digitizing the analog signal may also 
comprise a digital processing circuit for com- 
pressing the digits! signal supplied at the output of 
the A/D converter. It is neither necessary that the 
information to be recorded Is presented in an ana- 
log form. This Information may equally well be 
presented in a digifat form and converted by a 
digital processing circuit such as, for example, a 
standard digital audio interface circuit, before being 
recorded. When the ArD converter is used, the bit 
frequency of too digitized signal W is dependent 
on toe desired quality of the digitized signal which 
is determined, intw site, by the number of bits per 
signal sample and the sampling frequency. How -- 
ever, the use of data compression techniques may 
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decreaso the bit frequency without an? noticeable 
lass of duality, to input buffer a? a type as already 
described hereinbefore is denoted by reference 
numeral 106; The input huifs-r 10B Is arranged 
between she circuit 105 and the centre! circuit 10? 
for supplying a write signal to the read/write head 
103. The input butter 106 is loaded at a rate which 
corresponds so the brt frequency of ihs digitized 
ssqnai Va' as the output of tne circuit 10S. The 
information stored in the Input bufrer 106 <$ re- 
trieved and subsequently applied to a data input o! 
she ■ confer circuit 107 at a retrieval rate which % 
related to the scanning rate during -he recording 
operation. 

For the control of the circuit 105 and the con- 
trol of she loading of input buffer 108, the device Is 
provided with a Clock Signal generator 108 tor 
supplying a clock signs! ell for the circuit 105 arid 
a ckscss signs! c!2 for the input buffer 506, which 

A second etock ssgnai generator 108 applies a 
retrieval ctock signal el3 te the input buffer 106 for 
retrieving the intorfnatioc stored in the input buffer 
?0S» the retrieve! clock signal ci3 navsng a fre- 
quency which is related to the seaming rate during 
the recording operation. The recording contra) may 
be performed as such a way that, as soon as the 
filling saves of She «tput buffer exceeds a given 
upper iiroit, en information retrieval and recording 
procedure is performed {« which the information 
stored sn hie input buffer 108 ss retrieved and is 
subsesjuentfy recorded. Retrieval and recording of 
jfifoorsatioR ss postponed umii the filling leva! has 
oome below a given tower iimit, whereafter the 
retrieval and recording process is discontinued until 
the filling level has exceeded trse upper limit again. 
For such a control the system is provided wife 
controi t;Q, for example of a programmable 
type. The control unit ftO is coupled to the radial 
Of- ts,i\ V 1 " ! 1 1 >v -t,.. "r; b»' 3ns oi 
applying a control signal, a scanning rump in ins 
radial direction to s given portion of the track whictt 
Is indicated by a desired destination address. For - 
elock Signal generators 108 and 108 for activating 
and deactivate^ the supply of the clock Signals 
supplied by the generators 108 and 109. Trie con- 
t!Ol unit 1 to also applies a control signal to toe 
control circuit 10", The control circuit 107 is 
formed in such a way thai, dependent on the 
received control signal, the read/wnte head 103 can 
be set to either she road mode or the write nsrxse. 
in She road mode tb» read/write head 103 supplies 
a read signal VI which represents the Enfcarmaiiors 
recorded at the iocsriors of -gjs scanmrsg in too track 
portion scanned by she rosd/writs head 103. in the 
write mode a reoordifi^ of th« snforrnation received 
sf ihe data ir«p«ts of too control circuit 107 Is 



realised by moarss of the rsad/wrste head 103. For 
confroifiog the recording and the control unit 110, 
tho input buffer 108 also suppises an Indication 
signal Vg1 which is indicative of the filling level of 
trse incut Sufior :06. Morec:-ver. sr. output signai of 
the input buffer tOS rgpresentng tte retrieved iw 
tormstion m gppiied to the control um t10. Finally, 
the road/write head 103 is coupled to the cosrtroi 
unit 110 for supplying thg read signal VI to the 



corrlfo 



II 150. 



Tha recording consrol wlii herolnsftef be ex- 
plained with reference to Fig. 12 showing a How 
chart of a suitable control program and Fig. 13 
which is a pian \nm otihs record carrier 102. 

Ths> prograsTi whose flow chart is shown in Fig. 
12 comprises a stop S1Q1 which Is. performed if a 
recording of the analog interrrsatfon applied to the 
circuit 105 is desired. During the execution of stop 
St 01 the control unit HO moves the readAiwite 
head 103 so bt© start of ihe track 2 in whici; the 

contents is road. Based on ihe table of contents 
which ms been read, the srack portions roieasod 
for recording are determined. In which porSoos the 
suppiied Information should be recoroed. Finally, 
feho first released track portion selected tor record •• 
iog Is searched donng the execution of siep StOl. 
Subssqoemiy, the circuit 10S is activated by ac- 
tivating fee generation of the clock signal eft during 
the execution of stop $502. it is to be noted that it 
Is not necessary for the activation of ihe circuit tos 
to be started ailar tha resdf*vr:te head 103 has 
reached the desued p-ositson. This ma> also i?.k« 

^^'^r i, Mt^ c ,! -0 \', n' " ^ < "0>; ; s 

ioeded into ihe input buffer 108, synchronously 
With the toadiog clock signal ciff. After the esoco - 
tiers of step S108 it is ascertained, during the 
execution ot sfso SI 03, with reference to the in- 
dication signal Vg 1 whether the filling level Of the 
input buffer 106 has exceeded a givers value Vinax. 
As soon as the filling level has esceoded this value 
li is checked in step Si 04 whether the information 
stored in the Input butter 106 relates to the first 
packet: of information to he recorded, it positive, 
the point on the track when* the recording can start 
is searched during the execution of step S104a ; 
which is effected in s way as described, for ex- 
ample, in European Patens Application &P-A-0 
325 328 (PHQ 88,002}. Subsequently, the record- 
ing operation ss started during the execution of step 
S - 05. When step Si 06 ss performed, the genera - 
tics'! of the retrieval ctoot tilgnal cS3 is activated so 
tnat the information stored in the input buffer 108 rs 
applied to the control oircsjit 107 synchronously 
with the. fotrieval clock ssgoai cf3, Duong the ex- 
ecution Of Step S106 the read/wrlta head 103 ss 
also set to its write mode resulting, in the informs ~ 
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lion applied to the control circuit being recorded. 
For the purpose of iHastrste reference numeral 
130 if! Fig, 13 indicates the point %-here the re~ 
- , i^ ... v ; ^ - t so *> f ■;>. ^3* Arte- 
execute of step S105 ;t is checked during the 
execute of step S1 13 whether the end of ;hs 
track portion released for recording has bee* 
reached. I! negative, step S105 is followed by step 
S3 OS. 

The rats si which the snformafeoo is retrieved 
from the input buffer 106 is hsgner thai the rate at 
which the inpot DLifiss- toe is loaded so that She 
tilling ievel of the Input buffer 106 wig decrease 
during the recording operation, So stop Si 08 si fcs 
cheeked whether the }$8jrtg level oi She input buffer 
106 comes below a given limit Vmia if positive*, the 
point in the track where toe recording operate will 
be interrupted is determined during the step Si 07. 
Moreover, information indicating this pairs? is 
s ^d v "t'wo' ■>* r ,n- 

eompeter UO. if the reoorderi infcsrrrsafioo corn- 

-o" "r if an i (.Mi. 1° 

coarsely fixed by means of an address comprised 
by the information. The exact position of ihe in - 
ferrupilon can b© indicated by a synchronisation 
code wfwh is rscordscs at a predetermined point 
with respect to She point of Interruption. This sy«~ 
ehronbsate cods may consist ot a coda which is 
distinguishable from the information and which is 
specially added io the recording information for this 
purpose. 8 the Inforosate to be recorded already 

ample ihe EFM synchronising signals or the swb- 

\ ' '» % ~ t ^ . ' < 1 31 - ,Z 

nstf, these codes are preferably used to indicate she 
exact position of interruption of the recording op - 
eration. fhsa may be realised, lor example, by 
ioierroptieo ihe recording operation at a fixed in - 
•start- ^after recording the next synchrot^^atiof^codo 

value Vmirj. Tho actusi irrterryptlors of the recording 
operate is realised In stop S10S. in this step the 
read/writ© head 103 is set to sis read roods at the 
instant when the position has dean reached where 
ihe recording operation must be interrupted, and 
simoitaneeusiy tho supply of information from the 
snpul buffer 108 is interrupted . Py deactivating m 
generation of She retrieval clock signal c!3. in Fig. 
13 trie posnt at which the recondfrig m the track 131 
is irtterrupfted is denoted by the reference numeral 
133. Attar the oxeouiioo of sten 81 SS it is s?cer-- 
talnao' dunog sisp Sf09 whetser as packets of 
inforraatiors have already Seen recordod. if neqa- 
tivs. step SI 10 is performed in which a jumo of the 

cedes the. track portion In which the recording has 



teen interrupted, Thss Jump :S denoted by arrow 
133 so Fig. 13. As a result of tho radial jump a track 
jx.-rtic.-n rs scanned which is locate; be-we ;hs- c-nini 
132 whom the recording was atffirojptiso'. During 
tho execution oi $t&p Sl-i -S is checked wih 
refersnpe to tits read signal Vf wi-ethor point 132 
has peers reached again. This may ae effected, for 
sxampie, by compadng the address iaformalion 
obfalrsed during rssdirsg wisti the stored address 
which roughly indicates tho position whesie the >ia - 
cording was irsternsptod. Subsequently tho exact 
position of tbe iflterrcsption can bs detetroined by 
detecttng Ihe next syfrshroruzafiot? cods in the road 
siQnai VI after conformity b«;ween said addresses 
has been ascsrtairted. After detection of -he exacf 
poste of the interruption the recording operation 
is resumsd by psrrorming step S505. ff is to be 
noted that ihe instant of resuming may atternstiveiy 
be determined in dependence upon She hiring level 
Instead of in ths manner as described hereinbefore. 
For example. It is possible to observe s waiting 
tisTie for ihe resumption of the recording operation 
until the fiiiing level of the mpol buffer 108 has 
sxceeoec a given maw-rsim vsiua anci to subse- 
quently searci- the point where the recording op - 
eration v"p.s irttsrr;;p!eo When tna ent^e ssnnsl is 
being recorded. She recording operalNjri is each 
time interruptea tempGrariiy in the positions irs the 
track 131 denoted by the reference numerate 133, 
. .. I3u. 7h:S process of :n;onuptiE-g as id roso:r.ir:g 
the recording operate continues until In step Si 09 
the last packet ot the sniormaiiofi to bo recorded is 
detected and step Si 12 ss performed. Coring the 
execution of step St 12 the dip. ligation of *he" in- 
formation applied to the A/D asnvortsr 1QS and the 
loading of the digiti:red informate in tit-s input 
buffer 106 Is discontinued by deactivating the 
loading dock signal ds? and the clock signal cli . if 
is to be noted that, in general, the irsput buffer SOS 
is then not >xsoipiste!y enrpty. This Is not a prob - 
lem when recording audio siprsais because only a 
very short signal portion ss concerned. However, ff 
raoo: d:r-g of tho cornpleie ano-o signal if. decree, 
the contents of the input buffer may bs sup- 
plBmeatect with a Signal which represents silence 
and fhe point at which the recording operation is 
• ^ miF 3TO ; i^a, _v - sc -i --^ 

siopptng instant occurs whi-e tna sionai ren-aserii - 
liig this siiencs se being recorded. 

If It is defected during the execution of step 
Sit 3 that ihe end {denoted by ooint 137 in Fig. 13) 
of tho {rack portion released tor recording has b«sn 
reached, s-ep Si 14 is carded out. in sieo 154 ihe 
point whore the recording must be disconSinusd is 
determined on the basis of fhe information, present 
In the player, about the iRstaefarseoos posite of 
the scanning spot am the end point of the refeased 
track portion. In siep Si 15 the actual interruption of 



10 



SP 0 MZ 448 A1 



She recording operation 
operation is preferasiy « 
track oortSoB wttb 8w re 
which is unique for th® < 



realised. The recording- 
snatsd at the end of the 
-ding of an end pattern 
s and indicates the and 



Of the information recorded m the relevant track 
portion. This end pattern may b& used for detecting 
the ®nd of she portion of the information piece if? 
the relevant: track portion when the track is being 
read st the decoder ievei at a later stage. Similarly 
as in the execution of step S1Q8 the read/wits 
head 103 is set so its mad mode and the supply of 
infomsstiOR from the input buffer 1QS is interrupted. 
Subsequently a jamo is made during ttie execution 
of step 8118 to a point (denoted by point 138 in 
Fig. 13! which is located before She start of the next 



oioas-t 



wording, Sri the « 



?p Si 17 ii. oo-ecteo. on ine Oasis of the 
«hsch has been read. wtiether the start of 
thss released track- portion has been reached. 

by continuing She program with stop S1S5. The 
recording operation praferabiy starts by prodding a 
unique starting pattern which directly precedes the 
recording or the irrforrn&tion patterns re presenting 
the information piece to be recorded. This unique 
s;ading pattern provides the poffbii'ty of simply 
and accurately determining, during me reading 
operation, tne start of the part incorporated in she 
relevant track portion of the information piece to be 
read. 

stnp SflS whether a sump most be made to a 
subsequent i'non - contiguous) track portion, a track 
jump has just been perfofmed within {he track 
poslton being insfantaoeoosiy in use (during the 
execution of the steps S110.. St 04 and Sill), this 
means that the input buffer 188 is already 8:ied at 
the start of the jump to the next track portion, it is 

sufficiently targe to store the synchronous infor- 
mation received vis. the input during the so tire 
period of the lump to the next track portion. 

The required storage capacity of tne input 
buffer may bo reduced as foiiows. Based on the 
instantaneous filling ievei of me input buffer 106, 
the instantaneous recording address and the end 
address of the track portion, the insiars when the 
fast track jump is to be rx-rfbrmed vwtntn tne track 
portion being fflstanl&rteoiisiy in uss can bo deter- 
mined in order that the input buffer 106 is sub- 
stantially empty at the start of the jump Sri the next 

scanning she track m which the information has 

103 which must be set to ?.he read mode for this 
purpesse.. This read-writs head !03 sappiiss the read 
sio/ssi VI which con be loaded into an output buffer 



1 1 S synchronous! y wilts a bad clock signai ci4 
generated by the clock signal generator 108. The 
information foaeied into the output buffer in is 
retrieved synchronously with a retrieval dock signai 
ciS generated by trie clock signai generator 108. 
The ratriaveo": information is applied to a D/A con - 
verier 112 which is comroffed by a dock signal ci6 
which is aiso generated by the ciock ssgnai gener - 
ator 108 Recorded information in an analog tom> is; 
supplied at the output of the D/A converter 112. 
The frequency of the iead ciock signai c!4 is eho~ 
sen to be suen -na- ihe "3'a si wnici' the oeipui 
buffer 111 is loaded corresponds to the scanning 
rate during reading of the information. The fre- 
quencies of the clock: signals c!5 and oi6 are eho ~ 
sen b^ . o ~ r f'r ^ o a ^ j^j 
information is supplied at the output of the D/A 
converter H2 corresponds to ths ra-e at which -his 
information is received by the .<V'D converter 105 so 
that a high fideSiy reproduction of the recording 
information ;s obtained during reading. The in- 
formation is being read under ths controi of the 
controi unit ttO which is ioao'ed <ni9x a suitahis 
program tor tnis purpose. 

Fig, 1 4 shows a Sow chart for an exarnpie of a 

S120 in whicfi, under Ihe control of ftse control «rat 
110. the read/Wrire head 103 is pus opposite - 8ie 
track portion io which the information So oe road 
has been recorded. Subsequently the reading op - 
eratson is started m ssep SI 32 by activating the 
supply at Sis ciock signsis c14, cf5 arid ciS. As a 

lion.'ihe iiiferrnation read ?s 'loaded into the output 
buffer m at a rats which corresponds to the read 
rate. The stored information is retrieved from the 
output buffer 1 1 1 syrwafonoussy and si a tower rati} 
rhan the toadtfiQ rate and subsequently converted 
into an analog form by the D/A converter 112, Step 
S.V& is followed by step $131 in which it is 
checked whether the end of the. track- portion has 
been reached in which a part, not the last pari of 
the information piece has tseen recorded, it this 
and :s not: reached, the program- continues with 
step St 33. When performing this step the Sttsng 
fevsi which is indicated by an indication signai VgZ 
generated by the output eofier 115 is compared 
with a maximum value VmaxS. As soon as the 
fiiiing ievei exceeds this maximum value, step 
St 24 is carried out in which the position is deter - 
mined where the storage of the information which 
has been read can ije interrupted. This may be 
realised simfiarty as desermirsing She interruption 
during recording with reference to the address in - 
formation indicating the point ot scanning ana foe 
synchronization codes incorporated in the tocordad 
information. When this positron is reached, the 
reading of information ana tne storage of informs - 
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■ion in !be output buffer 111 is siopsed during she 
execution of step Si 25 bv deactivating the gen- 
eration of the clock signats c!4. in step SI 28 a 
radial scanning, sump ;s subsequersiiy made to •• 
wards a asm of the spiral track preceding the point 
whsse rhe leading operafcNi was interrupted 

in step St2? it ss subsequently checked 
whether oil packets oi 8*8 desired information have 
tears read in their ©nferssty ft negative, ft is deter - 
mined, during me execution of step 8128, and on 
the basis of, for examDi® hie address iftforrrsatson 
and She synchronisation .cod© fnwporaied in the 
signs! which has been read whether the point 
wrwe me reading operation was interrupted is 
teached again. As soots as this point has been 
reached, the ioacssng ot m output buffer 111 is 
resumed in step SI 28: by activating the efoek Stg- 

ss performed again. » it is ascertained if! step S131 
that ihs snd of she trees portion has not yet beer; 
reached, step $533 ts carried out again. During 
read -out oMho series oi steps Sl3S, »'124 and 

output buftsr 1 1 ! exceeds the value VmaxS again, 

«;p8ng"lhe storage of intormaiioi} which has been 
read is continued until it is ascertained during the 
execution of st<3p Si 27 that ai! desired information 
has been read, whereafter stop Si 30 is carried out 
in which the retrieval of the information from the 
output buffer 111 is interrupter by deactivating the 
generation of the dock signals ciS and ci8 ss mm 
m the output buffer is empty, 

it it has boon ascertained during the execution 
oi stisp S1.S1 that the ones of a track portion in 

formation signs! is approached, step S332 is car- 
ried out. 

During the execution of step St 32 « is checked 
whether ihe position has bean reached where the 
Storage of read information in ihe output buffer 1 11 
must be Intsn'Eiptso:. preferably ©n the basis of the 
end pattern provided. When this position is 
readied, step SI 38 is performed in which, Similarly 
as in step Si 25, the storage oi information in the 
output sxiffer ill is discontinued. Subsequently 
step $534 is eertormsd, making a lump to a po»nl 
on she track which is located before- the start of the 
next track portion where the next pan of the in- 
formation psece to be read is recorded, Subse- 
quently the stsrt Of the information pattern provided 
in the searched track Dcrtioo ss detected during the 
execution of stop $135. This is preferably realised 
on the basis of the start paitem provided at the 
start of the {rack portion, .in response 1o a detection 
oi this start pattern, the loading of information in 



ecoiion of siap Si 36. 
step S1 23. 

It ss to bo noted thai the Gufpnt. buffer yviii no 
ionger bs compieieiv fail if stop S131 is preceded 
by .-3*ep Si 35 This ;ss;;its irons the fa of that iho 
iosding of output isuffer 1 1 1 was interrupted when 
ttse jump was being made during the execution Of 
sxsp Si 28, it ss important thai: ai the instant ytfm it 
:t: ascoifamoci in iiep S13t iha! iho end o-" a track 
portion is reached, the output buffer ttt is still 
sufficiesitiy fiiled to be abie to suppiy information 
irons the buffer 11? to the output oi tbs regding 
device during th<s period of the jump to the next 
track portion where the further information of the 
information piece is recorded. This means that the 
capacity pf the mipui butter 1 f 1 stsouid be chosen 
to be suiiieierttiy Serge. 

The required capacity of the output buffer may 
be reduced as foiiows. Based m the insiantaneous 
tiiiing ievei of the output buffer, too address of the 
instantaneous recordlr^ and the end address of the 
svaiiabie track portion, tm instant can be detsr ■■ 
rrsirsed at -which the iast track jump within the track 
porSoft being iris-antaneousiy in use is to be per - 
formed m order that the output buifer is substan ~ 
fiaiiy entirsiy filled at fhs start of a jump to the next 
(non - contiguous) trscfe portion. 

f ig;.. 1?a and 16b show possible adaptations of 
■ho embodiment oi Rg. i f for ;ho case ^rtoro -he 
digitized information to be recorded undergoes an 
acfdttionsi modulation trsatment. These Figures 
oniy show that part of the -system, which ts modified 
with respect to t'ie eyssem shown sn Fig. 1 1 In Fig, 
15a these modifications roiate to a modulation cir- 
cus 1S0 for modulating the information retrieved 
from the litput tjoffer 106. The rnodoiation circuit 
1 30 ss to foe switched off or swachso' on simuita - 
neousiy with tf»e tmerrsipto arid resumption, r»~ 
speethreiy, of iosding the input buffer 106. This can 
be realised in a smpfe manner, for example, by 
using a clock -corftroiied modulator which Is con™ 
trollop synchronously wish the load cicck Signal c!3 
By way of aliomahve, ■&« siic^s a digl-ai -la-ii 
compression circuit 10Sa which ss arranged be- 
. t h« 

The modifications in Rg. 15b relate to a ds~ 
moduiafion orc.uif 151 fos: dsnTsoduiatirvj the in- 
formation road before it Is appiied to the output 
buffer m. The domoduiatlon cifcuit 151 should bo 
switched off or switched oh simultaneously with the 
interruption and resumption, respectively, of iosd - 
ing trie output buffer 1 1 1 . This may he reslised in & 
sis-npic manner, lor e:;cn;pio. by uti-.-Q a ciocK- 
controtfed denoduiator which is controtied syn- 
ehmnousiy with the toad cloch signal. 8y way of 
aiternative. Rg. i5r> shows a digital data decom- 
pression circuit 112a which is arranged betwsen 
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the output buffer 1 1 
The mvositten f 

for rotating dt&e-s 
it is to be noted th< 
Smited to recording 
ing disc -shaped ( 
irwsntron may be y 
::") system i 



and the D/A confer 112. 
s been described hereinbefore 
recording and reading system 
aped record earners. However, 
us© of the invention is not 
and reading systems of rotat ~ 
cord earners, in principle, tne 
sd is": any recording and read - 
h u: passible to realise a 



a. different portion of iha track. The us© 
erf the invention is neither limited to optical or 
magneto -optics} recording and reading systems 
out may aiso he used in magnetic recording and 
reading systems. 

it ss further to bs noted that she decision eri ~ 
teria baaed on which the recording andw reading 
operations ars tmtntotsa and resumed are not 
limited so the decision criteria described. For ex ■- 
ample, st ss posslbis to interrupt she recording 
and/or reading operations after reading or recording 
information ironvon an integral number of turns of 
She spiral track, it is, for example, also possible to 
resume the recording and/or reading operation only 
after a minimum 6m® interval has; elapsed, it is 
always essential that the storage capacity is cho - 
sen to be sufficiently large to compensate for the 
fluctuations occurring in trie quantify of stored in - 
formation. 

Claims 



■-syncbn 
sriy audi 



applied ss continuous and time synchronous 

ing {levies at arbitrary intervals, said recording 
device comprising seerett means tor searching 
given portions of a track on the record carrier, 
scanning means for scanning the searched 
track portion by means of a writs head for 
previdmo; intormaSen patterns in the track, said 

v ^ ,f -n" " van tsi --.^ , 

toe supplied intormation stream m the scanned 
track portion, control means adapted to realise 
a searen operation, prior to providing the- in - 
formation pattern, of an intermediate portion in 
tne track released for recording, said inter- 
mediate portion doing iecaied between track 
portions in which the presence of an mforma - 
t:on pattern which is already present ss to be 
maintained, said control moans feeing further 
adapted to provide an information pattern re- 
presenting the supplied information stream in 
the searched intermediate portion, character - 
izen in fhat fso devrce- comprises an input 



calving tne information stream, and an output 
which is coupled to an input of the write head 
for supplying the information stream to be re - 
corded, the -device being provided wars means 
tor detecting, during scanning of the inter- 
mediate portion, when a position in the inter - 
mediate portion located proximate to the end 
of rite intermedials portion is reached, means 
for interrupting, in response to m detection, 
the provision of the information pattern and for 
inleraiptir-Q the information stream from the 
input buffer to tne write head, and ovsans for 
realising, in response to the detection, a 
search of a further track portion released for 
recording, for resuming the supply of infor- 
mation from the input buffer and lor resuming 
the prevision of the irsformagon pattern, the 
storage capacity of the input buffer being suf- 
ficient to store the presented information 
stream when the next released portion is being 
searched, the device being former provided 
with means for storing information indicating if? 
which track portions the information patterns 
the individual information pieces 



2. A recording oevice as ciaimed in Ctaim 1, 

adapted -so .adlust the rate of soopiy of she 
information stream by the input hotter in de- 
pendence upon the Mlrng ievei of the input 
butter, such that the ping ievei remains be- 
tween given limits. 

3. A recording device as claimed in Claim t, 
characterized m that the control means are 
adapted to interrupt the provision of the in- 
formation pattern, to realise a scanning jump to 
a pfoviousty located portion of the track and to 
resume the recording when the- track portion 
where the recording has been interrupted is 
reached again in response to a Siting ievei of 
the snpui better, such that s filing iove! of the 
input buffer remains between given iimits. 

4. A recording device as ciaimed in Claim 1 , 2 or 
3, characterized in that the device comprises a 
data compressors circuit which is arranged 
between the input of ths; device and the write 
head. 

5. A record carrier composing a track tn which 
information patterns are provided which re- 
present time - synchronous information pieces, 
particularly aodso information pieces, charac- 
terized to that a track portion having an in - 
formation pattern for another intormation piece 
is located between at least two track portions 
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track dfrselfcn and have snfcawssbOft patterns' 
for she same information piece, while control 
informsfcoo fodicafeig the track portions 
whicn she information patterns of {ns informa ~ 
tson piaess aro located is recorded on the 
mcord earner. 

A raiding device for reading 3 record cosier 
as claimed ir> Claim 5, which dovice comprises 
search means for saarchsng $ven portions ol 
the track oft the record carter, a read head for 
scanning she inforrrssttorf patterns In {he 
searched track podxsns and tar supplying m 
\ > > - v.' -w x ■> c the 

scanned inforrnssion pattoros, an ouipoi tor 

5 s o c ■» ^ n 

Information streams, said output being coupied 
to an exsput of a signs! processing circuit, 
characterized in ihst the mv'm comprises an 
output butter having an input which ts coupled 

output Buffer being coupled to the output of 

weans for interrupting ths Information streams 
to ths oufoti! buffos on the basis of the eomroi 
information rescorcsao on ins record carrier and 

portion ifs which information patterns- of 3 sub ~ 
seaoenl portion 0? the infonrsati&n psscs to bs 
read are provRted &itsr an ana of a track 
portion with information patterns of *e in~ 
formation prese has bs«n rescued- 

A reading ctevico as cfaimod In Claim 8. char™ 
aderksd in that ths devscs comprises means 
for rsaiismg ths supply of the nforrrsation 
stream to she oistput baiter at a rets which is 
large? than the rats at which She information 
stream is seppficd by the output buffer, the 
control moans being adapted to realise an in - 

scanning jump to a rxsvious-iy located portion 
Of ths track and a resort sptson of the supply of 
IN? information stream 10 ths output Suffer 
when Tho trads portion where the scanning has 
been interrupted ss reached again, scch that a 
fiifing isvei of tho Snout buffer remains between 
given Smite. 

A reading devics as daimed -in Cifism /, char - 
acferaed in thai a data decompression circuit 
is arranged between the ouipot of the output 
batter and toe output of the device. 
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